Abstract
Introduction
This article is a continuation of the conceptual article on IT project management in the common courts of Poland [6] . The authors posed a question about key problems in this area. Following this, their identification was made, where it was pointed out, among others, the little experience of court employees in the implementation of IT initiatives, varied levels of organizational and project maturity of the courts, lack of good practices regarding project management in the judiciary, "stretching" scope of the implemented initiatives, lack of communication in the project, unawareness of the requirements in the initial stages of the project, and changing of legal regulations, all of which directly affect the scope or necessity of creating exhaustive documentation before starting the tender.
Having knowledge about significant problems, the authors posed another question about the key entities and processes in the context of implementing projects in the common courts of Poland and hypothesized that there is a need to build a project framework to implement these IT initiatives. Therefore, it is reasonable to build a model that will improve the management of IT projects in the judiciary, which is the direct aim of this research. In addition, delivering the knowledge for common courts on the main problems during the implementation of IT projects and providing models covering the entities and processes that facilitate the implementation of IT projects in common courts is a utilitarian purpose.
In the previous article, it was pointed out that the entities and processes are crucial for the implementation of these projects in the common courts. Hence, the authors of this article decided to focus on these key elements of the project. This publication focuses primarily on the entities and processes involved with project management, which was realized in one of the district courts in central Poland. The second chapter presents the available approaches and methods in the field of project management, and this state was embedded in the judicial environment in the third chapter. The fourth chapter contains a description of the case of project implementation management of an IT system in a district court. Two subsections include the identified entities and the relationships between them as well as the identified processes.
This case study was created based on an analysis of the project documentation and the experience of the authors. In this chapter, the project environment is presented (primarily, the project goal). The authors define the project environment as a set of internal and external occurrences, processes, institutions, groups, and entities that effect the project or are under the project's influence (the project's effects on them) [17] . This section also includes the scope of the project and the justification for the business value and its location in the court environment.
The fifth chapter includes a description of the methodology and research as well as embedding the case study in this research; it also contains the model. The last chapter presents a summary of the realized works, a description of the successes and failures of this project, and our conclusions along with the next steps of the research.
Existing methods (approaches) of IT project management
We have seen dynamic development in the field of project management over the last 20 years. This is directly related to the ever-growing demand for IT solutions in practically every area of the economy. Although the beginnings of project management were already being observed during World War II in the military industry (the Manhattan project, whose aim was to build an atomic bomb), it was adopted by all other areas of life in subsequent years, especially in the field of information technology. Nowadays, it is difficult to imagine any sector without a project approach, from the worlds of finance or science to culture or sport [15] . Despite the fact that the beginning of project management took place several decades ago, systematizing this knowledge began only about 20 years ago. As a result of this, many approaches, concepts, and methodologies for project management have arisen. Currently, we have two main approaches to running projects: a heavy (classic, traditional) approach, and a light (agile) approach [13] .
The first approach was the approach to project management, which is now called the classic approach. Such an approach is characterized by defining in advance the entire scope of a project and plan (schedule) as well as their constancy. The goal of the project is to provide a product with predefined requirements. In addition, the delivery of the assumed product is interpreted as the success of the project. This approach is also characterized by a certain way of working with a client who has a very limited ability to interfere with the project during its lifetime. In addition, sequential--cascade models of product implementation are used in the classical approach [7] .
Among the traditional approach to project management, three main standards and methodologies can be distinguished: the PMBOK standard (created by Project Management Institute -PMI), the Prince2 methodology, and the IPMA approach (International Project Management Association). Prince2 is a methodology characterized by a process approach to project management based on seven principles, seven topics, and seven processes. In turn, PMBOK is a collection of good practices based on experience, the purpose of which is to provide guidance for the implemented initiatives. Similarly, IPMA is a set of guidelines and recommendations that provide project managers with a high level of competence (behavioral, contextual, and technical) [7] .
Undoubtedly, the strength of this approach is defining and knowing all of the requirements as well as the schedule at the beginning of a project and the fact that high competencies and experience are not required by team members (the methodologies provide detailed information). On the other hand, among the weaknesses, one can point to a limited possibility of introducing changes, which may result in the dissatisfaction of a customer with a delivered product (often, the customer is not aware of his needs at the beginning of the project) or a large amount of project documentation [15] .
In recent years, the approach to project management has changed; this has resulted in the creation of the agile approach. This approach is characterized by a focus on customer needs and providing business value (in the case of the classic approach, it is said about delivering products) through close cooperation with the client throughout the entire duration of the project. In addition, this approach is often defined as an adaptive approach to the implementation of the project due to the possibility to change its scope. In the case of software development, an iterative-incremental approach is preferred. Another difference is the manner of team member cooperation (who now have much greater freedom) and where the responsibilities and decision-making are scattered. Among the fundamental differences, there should also be a minimalist approach to producing documentation and defining general fluid schedules [8] .
The agile approach has been improved very dynamically recently, which results in the creation of many methodologies or frameworks in this area. This approach can be distinguished by the AgilePM methodology, Scrum framework, Scrumban software production model, Extreme Programming methodology, and Crystal Clear methodology [7] . The advantages of an agile approach are primarily the focus on customer needs and satisfaction as well as flexibility in defining the scope or frequent delivery of a part of the system. On the other hand, among its weaknesses, it should be pointed out that this approach works rather in mature teams due to the scattered decision-making of team members as well as the need for multitasking.
Choosing the right project management approach is key to achieving the goals of a project. In addition, among the potential benefits of effective project management, we can point to the clear identification of responsibility to account for activities regardless of personnel changes in the project, minimizing reporting needs; this will save time, help identify of time limits in the schedule, allow for the early identification of problems, and improve the accuracy of estimates when creating subsequent plans [5] . The next chapter presents the state of knowledge of project management in the court environment. In addition, the limitations of the use of the currently available methods are presented.
State of knowledge of IT project management in common courts
The substantiation for building an IT project management model embedding the problem in the current state of knowledge is presented in Zarządzanie projektami informatycznymi w jednostkach sądownictwa powszechnego w Polsce [6] . This article reviews the available methodologies and identifies the main problems accompanying the implementation of projects in the area of the judiciary. The limitations on the use of available approaches are then indicated. In the case of the classical project management approach, the main problems were the limited experience of the members of initiatives on the side of the courts and often changing legal regulations, which caused a change in the scope of the project. On the other hand, the requirement for a comprehensive and exhausting definition of the scope of the project (often at the stage of the tender) significantly limits the possibility of using the agile approach. In addition, the authors point to the legitimacy of creating a hybrid model that would allow for the maintenance of the classic approach at a higher level and introducing agility in the lower levels, along with embedding the model in a specific court environment. Another big limitation of both of the available approaches is the way of defining the organizational structure, which does not allow us to reflect the units and entities involved in the implementation of projects. In other words, the embedding of the project structure in the organizational structure and the inclusion of business, organizational, and design relationships requires an individual approach dedicated solely to the court environment.
Next, the authors reviewed the available state of knowledge applied to the court. The article also reviews the available state of knowledge in this area. As a result, it was found only the good practices of "IT Resource Management and Services" posted by the Ministry of Justice and published in 2016 [9] , which are based on ITIL (Information Technology Infrastructure Library). In the context of project implementation, only one practice was indicated, which recommended a process approach to the implementation of initiatives.
Moreover, until now, the main motive of a project in the public sector was profit, which was settled at the completion of the project. At present, there are also other benefits arising from efficient project implementation, which is why the experience of organizations and entities implementing the project is becoming more and more important. That is why many organizations gain knowledge and appoint a project manager from external companies. In Poland, such an approach can be found in the private sector, while this is very rare in the public sector. In addition, available project management approaches are used by the public sector where projects are more complex, making management more difficult and demanding. So, these approaches do not fully correspond to the needs. The main problems for this sector are various: conflicting goals of the entities involved in the project, a lower tolerance for failures, emerging opponents of the project, the project goals may conflict with the existing habits of the entities, the need for cooperation with entities outside the project team, implementation under constraints imposed by administrative rules, or processes that may delay the projects [5] .
The available literature concerns the public sector, but it is not strictly applied to the judiciary. In addition, the authors focus on a common judiciary in Poland, which further limits the use of the available literature. What is more, the specificity of the court structure in Poland, legal regulations, and following the specific project environment make it impossible to use international literature. Taking into account the indicated gap, it is justified to build a dedicated project management model for the judiciary that will take into account the specific conditions of the judicial environment and, as a consequence, will help streamline the implementation of the IT initiatives. The next chapter presents a description of the project management case study.
Description of project management case implementation of IT system
The subject of this case study is the project of deploying and customizing the Business Intelligence (BI) class system to the needs of the district court. BI class systems are dynamically developing systems of decision support [1] . The purpose of these systems is to collect data from various sources, deposit it to the data warehouse, and process it in providing information and knowledge. In the case of the judiciary, such systems are particularly useful because they collect data from all of the jurisprudence departments in one place. It should be noted that each department uses a different application that is specific due to the different expert activity in each department. Hence, each statistical indicator (e.g., the number of cases that have been registered in a department) can be calculated in a different way in each department. Owing to the implementation of data-processing mechanisms (including a defined data range), these systems provide ad-hoc transparent information for decision support.
Common courts are obligated to report on current activities for different time periods; e.g., the past month, quarter, half year, or year. This obligation is not only periodic and regular but also casual (ad-hoc), both in terms of the reporting period and the scope of the reported data. It should also be noted that the order for the preparation of such a report may fall from various institutions; for example, from the supervising court (this means from the appellate court to a regional court or the regional court to a district court) or directly from the Ministry of Justice. An example of regular reporting to which all common courts are obligated are ministerial statistics. The scope of the data is specific to each faculty and instance and is subject to frequent changes as related to the previous reporting period.
The purpose of the project was to provide solutions that included the implementation of a data warehouse including the extraction, transformation, and loading of data (ETLs) from departmental databases to the data warehouse and the presentation layer of the data as illustrated in the figure below (Fig. 1) . The warehouse is pulled data out of the departmental system databases at defined intervals. As far as the presentation layer is concerned, a standard set of reports has been defined. In order to further increasing the business value, an analysis of the reporting needs was carried out and a new report implemented. This report covers the need for quarterly reports to the supervisory (regional) court. In addition to the set of reports, the solution included a tool for creating a multidimensional analysis of the collected data. 
Case study -identification of project entities
This chapter is dedicated to identifying and analyzing the entities as well as the relationships between them. The authors define the project entity as a unit directly involved in the project. The organizational structure of the project entities and the project structure are presented in a further part of the chapter. The last part of this chapter contains a diagram of the project structure in the organizational structure.
The first part of the chapter is focused on the organizational structure. The authors tried to use a way of defining the project structure from the available methodologies. Here, the high-level approach included in Prince2 was the closest. Nevertheless, to reflect the structure, a definition of the entity pool has been introduced that represents a set of entities within one organizational unit. The analyzed project identified three pools of entities: the district court, regional court, and IT service provider. The following table contains the identified entities (Tab. 1). Each entity was assigned to the pool, and a brief description was added. In the next step, two types of relationships were identified between the above entities: business and organizational (to show the relationships between the entities outside the project structure). An organizational relationship occurs between entities within a single pool and between the district and regional courts.
The regional court oversees the district court on the basis of legal regulations. In turn, there is a business relationship between an IT service provider and a district court based on a licensing and implementation agreement. In other words, the district court orders a specific service, which the supplier then implements. The following figure (Fig. 2) shows the identified entities and relationships in the organizational structure. In the next part of the chapter is a presentation of the project structure of the entities together with their relationships. The description and responsibilities of each of the entities are included in the table below (Tab. 2). The identified entities are presented in the figure below (Fig. 3) . The project relationship has been defined within these entities. The last part of this chapter shows the structure of the project in the perspective of the organizational structure. The following table (Tab. 3) includes the identified entities (including assignment to the pool) and a description of the role in the project. The figure below (Fig. 4) presents the project structure entities imposed on the organizational structure to present key entities outside the entities pool where the project was implemented. The project structure entities have been marked with a gray background. In addition, the relationships were included (as was the case in earlier diagrams). Although the purpose of the project was to deliver an IT solution to the district court, the identified entities are also in the organizational structure outside the court. The analysis department in the regional court is a key entity in the requirement analysis process.
Case study -identification of processes in project
This chapter is devoted to the identification and analysis of the processes. Based on these processes, a model is built in the next chapter. This model is described in more detail later in this chapter. The literature has many definitions of the processes that are particularly characteristic of the field. The PMI (Project Management Institute) standard defines a process as a series of successive actions that allows us to achieve a given result [12] . In addition, the authors distinguish between two types of processes: production and management. The production process (executive) consists of transforming the input elements into the intended result; in other words, it plays a direct part in creating the expected result (e.g., a product or document) [17] . In turn, management processes are oriented towards organizing the work in the project [12] (e.g., communication management).
The following model includes the identified processes that were grouped into the project stages that are typical of the Prince2 project management methodology [2] The following table (Tab. 4) lists the identified processes. For each of the processes indicated, the project stage, project type (production/management), assigned role in the project structure, description of the process, and the artifact that are the results of this process are shown. After installation of the application, training was held in the district court.
The aim of the training was to familiarize users with the capabilities of the tool so that they could define requirements Training materials 8. RP P Preparation of data
Court departments
One of the elements of the implementation was the ordering of data from source systems.
Based on the generated data accuracy report, the court departments corrected incorrect data and replenished missing data Prepared source system data 9. RP P Transferring report templates Analyst (Regional court)
Templates were developed by the regional court. The district court was required to provide reports in accordance with the formulas provided.
Hence, the regional court defined the requirements, and the district court mediated the transfer Report templates 10. RP P Analysis of the reports Analyst The analysis of the measures contained in the regional court reports was made on the supplier's side.
A document containing algorithms for the enumeration measures was prepared and also indicated the missing data from the source systems Document with specification of the report requirements After the end of the project, a presentation was held at the court supervising the court in which the solution was implemented.
The presentation was jointly carried out by the supplier and persons seconded from the district court.
Presentations also included representatives of the other subordinate to the regional court within the region 
Presentation of research methods and formalization of case study
This case study is part of the research for a doctoral dissertation. The entity of this research is the common courts in Poland. The processes and entities of the project management are the research subject. Furthermore, the methodology and scope of this research are outlined below. The aim of the work is to build a models repository of processes and entities in IT projects for the needs of the common courts in Poland. For this purpose, the Case-Based Reasoning (CBR) method was selected. CBR is defined as an approach to solving new problems by basing decisions on experience and adapting solutions used for prior problems [14] . In the first step, the knowledge base (repository) is built, which contains the model of the entities and processes. Building this model is based on case studies. It is planned to conduct a dozen case studies that are different in terms of the scope and complexity of the project. In the wake of each case study, the model will be created by describing this case and, thus, adding a new entry to the knowledge base. As a result of this case study, the model contained in the next part of this chapter was built, which is the first entry in the repository.
In the second step, verification will be made that will consist of an attempt to use the model for a new project. In addition, it should be mentioned that the intention of the authors is to provide the model to the project manager regardless of the represented site; i.e., the court, supplier, or even another external organization. The model that will be used will be drawn from the built repository to be the best match for the new project. Then, the usefulness of the model will be determined, and the repository will be completed with the new experience [4] . The authors currently focus on the description of cases and the construction of a knowledge base. The method of evaluating the usefulness will be indicated at a further stage of the work. The above approach is presented in a diagram that reflects the CBR cycle of operation (Fig. 5) .
On the basis of the identified and analyzed entities and processes contained in the chapters above, a model has been developed that addresses the processes and entities. The BPMN notation (Business Process Model and Notation) was used to build this model (which is one of the most commonly used standards for modeling the processes) [3] . In the following model, the rectangles show the processes that are associated with the linking elements. The entities and artifacts were assigned to the processes that were a result of these processes. All of the identified processes were grouped into the project stages. This case description will be introduced into the case knowledge database and will provide the basis for other cases.
The project stages typical for the Prince2 project management methodology were used in this model (Fig. 6) . All of the processes are described in Chapter 4.2. In the first stage (i.e., the preparation of the project), the process of presenting the solution, folding deals and negotiation, and signing of the agreement were identified. These processes were performed on the side of the Steering Committee. The next stage (initiation of the project) contains only two processes -delivering the installation package and deployment the documentation and preparation of the Project Initiation Documentation (DIP). The next stage (realization of the project) had the longest time horizon and covered most of the processes; i.e., all of the processes from installing the application, by preparing and correcting data in source applications, customizing the solution to individual court needs (two new reports), and training until the moment of accepting the solution (acceptance tests). At this stage, the greatest number of entities were involved (implementation officer [IT department on the court side and on the vendor side], trainer, court departments, project manager, steering committee, programmer, tester, and substantive consultant).
In the last stage typical for the Prince2 methodology (closing the project), a meeting was organized presenting the scope of the completed works and signing the reception protocol. In addition, a meeting was organized in which all of the courts in the district participated in presenting the implemented solution and starting discussions on extending the solution to the remaining courts.
Summary and conclusions
This article attempts to adapt the available project management methods to a specific project executed in a court environment. Due to the formal requirements of running the ventures in this environment, a traditional approach was chosen based exactly on the Prince2 method.
In the realized project, the aim was achieved, i.e., the implementation of an IT system adapted to the needs of the court. Despite the aim of project achievement, several of the processes required improvement, such as ameliorating communication or increasing the involvement of the court staff (including, first and foremost, finding the time needed to implement the project). The lack of information about implementing this project in a court setting resulted in the lack of targeting the people involved in the achievement of the project's objective. Another problem was the lack of knowledge of the departmental staff about this type of solution, which resulted in the planned work on the side of the court being completed by the supplier.
At the realization of the project stage, there was also a problem with finding decision makers, even when examining the requirements. Involvement of an analyst on the side of the supervisory court would be a big facility and improvement for the project because he would define the reporting requirements for the subordinate courts. The lack of involvement of the analyst contributed to the delay in the project's implementation, which in turn resulted in increased project costs and lower project profitability. The regulation (which was issued by the court) included the period of the extension of the project and finally the identification of the person responsible for defining the requirements (substantive consultant).
The result of the case study that is the subject of the article is the construction of the model contained in the eighth chapter. Using the CBR method presented in the fourth chapter, the authors wanted to support the project management in the common courts in Poland by providing a model of the processes and entities. A dozen case studies are planned to be carried out, thus expanding the case repository by a dozen models. The authors intended to choose diversified projects in terms of the number of entities involved, number of products delivered, time horizon, and extent to cover as wide a spectrum of models as possible. After construction of the model, it will be verified; this will consist of finding the most similar model from the repository to the new project and using the experience and knowledge. Based on the suitability assessment and case study, the knowledge repository will be supplemented.
